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(54) Webbing retractor 

(57) A webbing retractor having a force limiter 
mechanism whose energy absorption amount is large 
and which can reliably absorb energy. To this end, a wire 
is provided as an energy absorbing member (60) having 
a fixing portion (64), a curved portion (62) and a fit-in 
portion (66). When a spool (20) rotates in a pull-out di- 
rection relative to a lock base, the fit-in portion (66) is 
forcibly pulled-out from a fit-in hole (56) and deformed 



while being strongly rubbed. Here, the fit-in portion (66) 
deforms along an imaginary extended line of the curved 
portion (62). Thus, breaking of the wire due to concen- 
tration of shearing stress at one portion of the wire can 
be prevented. Deformation load which is applied to the 
wire can be reliably applied as force limiter load until a 
position of relative rotation of the spool (20) with respect 
to the lock base which position is set in advance. 



FIG. 1 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a webbing re- 
tractor which, when a vehicle rapidly decelerates, tens- 
es a webbing in a direction of restraining a vehicle oc- 
cupant. In particular, the present invention relates to a 
webbing retractor which, when pulling-out of a webbing 
is impeded, allows the webbing to be pulled-out by a 
predetermined amount and can absorb energy. 

Dcscnption of the Related Art 

[0002] A webbing retractor which forms a seat belt de- 
vice of a vehicle is usually provided with a lock mecha- 
nism which, at ihe time the vehicle rapidly decelerates, 
locks a spool (take-up shaft) so as to impede pulling-out 
of a webbing. 

[0003] One example of such a lock mechanism is a 
type which includes a lock base and a lock device. The 
lock base is disposed coaxially with the spool and is con- 
nected so as to be integral with the spool. At the time of 
rapid deceleration of the vehicle, the lock device engag- 
es with the lock base so as to impede rotation of the lock 
base, and indirectly impedes rotation of the spool. 
[0004] Further, such webbing retractors are equipped 
with a so-called force limiter mechanism which, when 
pulling-out of the webbing is impeded, allowthe webbing 
to be pulled-out by a predetermined amount in order to 
limit the load applied to the vehicle occupant by the web- 
bing to a given amount or less, and absorb energy. An 
example of this force limiter mechanism is a structure in 
which one end portion of the torsion bar, which is dis- 
posed coaxially with the spool, is fixed to the spool, and 
the other end portion is connected so as to be integral 
with the aforementioned lock base. In this type of force 
limiter mechanism, relative rotation of the spool with re- 
spect to the lock base arises due to the locking of the 
lock base by the lock device atthe time when the vehicle 
rapidly decelerates, and due to the tensile force applied 
to the webbing belt from the body of the vehicle occu- 
pant which attempts to move toward the front of the ve- 
hicle when the vehicle rapidly decelerates. Due to the 
torsion bar being deformed in a twisting direction by the 
rotational force of this relative rotation, a predetermined 
amount of rotation of the spool is permitted while energy 
is absorbed. 

[0005] This absorbed energy is determined by the 
product of the load applied to the webbing (force limiter 
load) and the webbing pull-out amount (amount of rota- 
tion of the spool) . At the webbing retractor, the force 
limiter load and the allowable amount of rotation of the 
spool (the twisting limit of the torsion bar) are given, and 
there are limits on the amount of energy which can be 
absorbed. 
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[0006] Higher energy absorption amounts are prefer- 
able. Thus, structures have been conceived of in which 
an energy absorbing member other than the torsion bar, 
which energy absorbing member absorbs energy by de- 

5 forming, is provided between the lock base and the 
spool. However, with such an energy absorbing mem- 
ber, there is a high possibility that, due to the spool ro- 
tating relative to the lock base, stress such as shearing 
stress or the like will concentrate at a portion of the en- 

10 ergy absorbing member such that the energy absorbing 
member will break. If the energy absorbing member 
breaks, after breakage, energy absorption by the energy 
absorbing member is not possible. Thus, further im- 
provement is desired. 

75 

SUMMARY OF THE INVENTION 

[0007] In view of the aforementioned, an object of the 
present invention is to provide a webbing retractor hav- 

20 jng a force limiter mechanism whose energy absorption 
amount is large and which can reliably absorb energy. 
[0008] A webbing retractor relating to a first aspect of 
the present invention is a retractor of a webbing beit 
which is elongated and belt-shaped and restrains a body 

25 of a vehicle occupant in a state in which the webbing 
belt is applied to the vehicle occupant, the webbing re- 
tractor comprising: (a) a take-up shaft to which a proxi- 
mal end portion of the webbing belt is anchored, and 
due to the take-up shaft rotating in one direction around 

30 an axis of the take-up shaft, the take-up shaft takes-up 
the webbing belt from a proximal end side, and due to 
tensile force, toward a distal end side which is a side 
opposite to the proximal end portion, being applied to 
the webbing belt, rotational force in a pull-out direction, 

35 which is a direction opposite to a take-up direction, is 
applied to the take-up shaft; (b) a rotating body which is 
provided at a side of an axial direction of the take-up 
shaft so as to be coaxial with and freely rotatable with 
respect to the take-up shaft; (c) a lock device which re- 

40 stricts rotation of the rotating body at a time a vehicle 
rapidly decelerates: (d) an energy absorbing member 
having a fixing portion which is provided eccentric to the 
take-up shaft and which is fixed to one of the take-up 
shaft and the rotating body, and the energy absorbing 

45 member has a curved portion which is bent from the 
fixed portion and which curves around an axial center 
of the take-up shaft in a direction of rotation of another 
of the take-up shaft and the rotating body with respect 
to the one of the take-up shaft and the rotating body at 

so a time when the take-up shaft rotates in the pull-out di- 
rection relative to the rotating body, and the energy ab- 
sorbing member has a fit-in portion which is bent from 
an end portion of the curved portion at a side opposite 
the fixing portion and which is inserted into the other of 

55 the take-up shaft and the rotating body; and (e) a forcibly 
pulling-out device which, as the take-up shaft rotates in 
the pull-out direction relative to the rotating body, rotates 
and pulls the fit-in portion out of the other of the take-up 
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shaft and the rotating body, and forcibly curves the fit-in 
portion along an extension of a direction of curving of 
the curved portion. 

[0009] In the webbing retractor having the above-de- 
scribed structure, when the take-up shaft rotates in the 5 
pull-out direction in a state in which the lock device en- 
gages with the rotating body and rotation of the rotating 
body is limited in a case in which the vehicle rapidly de- 
celerates, the take-up shaft rotates relative to the rotat- 
ing body. At this time, the fit-in portion of the energy ab- 10 
sorbing member, which is fit into the other of take-up 
shaft and the rotating body, attempts to rotate relative 
to the fixing portion of the energy absorbing member 
fixed to the one of the take-up shaft and the rotating 
body. 15 
[0010] However, the curved portion is formed so as to 
be bent from the fixing portion, and the fit-in portion is 
formed so as to be bent from the curved portion . (Name- 
ly, the fixing portion and the fit-in portion are integral via 
the curved portion.) Thus, the fit-in portion cannot mere- 20 
ly rotate relative to the fixing portion, and the fit-in portion 
is forcibly pulled-out by the forcibly pulling-out device. 
Moreover, the fit-in portion, which is bent from the 
curved portion, is forcibly deformed and curved along 
an imaginary line extending in the curving direction of 25 
the curved portion. The take-up shaft can rotate in the 
pull-out direction by an amount corresponding to the 
amount that the fit-in portion is pulled-out by the forcibly 
pulling-out device. Pulling-out of the webbing belt by an 
amount corresponding to the permitted amount of rota- 30 
tion is possible, and energy corresponding to an amount 
of deformation of the fit-in portion is absorbed. 
[001 1] In this way, for example, in a case in which an- 
other energy absorbing member is used such as a so- 
called torsion bar, which is provided at the substantial 55 
axial center of the take-up shaft in a state in which one 
end is fixed to the take-up shaft and the other end is 
fixed to the rotating body and which twistihgly deforms 
due to relative rotation between the take-up shaft and 
the rotating body, the amount of absorbed energy, which *o 
is due to the energy absorbing effect due to the curving 
(deformation) of the fit-in portion, is added to the amount 
of absorbed energy, which is due to the energy absorb- 
ing effect of the energy absorbing member such as the 
torsion bar or the like. Thus, the overall amount of ab- 
sorbed energy of the webbing retractor can be in- 
creased. 

[0012] However, when the above-described energy, 
absorbing member breaks due to stress concentrating 
at a portion thereof while the energy absorbing member so 
is in the midst of deforming, no further energy can be 
absorbed. Thus, here, at the energy absorbing member 
of the present webbing retractor, the curved portion is 
provided between the fixing portion and the fit-in portion. 
As seen from the fixing portion, this curved portion is 55 
curved toward the aforementioned other of the take-up 
shaft and the rotating body (i.e., the one of the take-up 
shaft and the rotating body into which the fit-in portion 



is fit) when the take-up shaft rotates in the pull-out di- 
rection relative to the rotating body. Namely, when the 
curved portion is considered to be a portion of the fit-in 
portion, the curved portion can be considered to be a 
portion which is plastically deformed in advance in a di- 
rection of rotation of the aforementioned other of the 
take-up shaft and the rotating body (i.e., the one of the 
take-up shaft and the rotating body into which the fit-in 
portion is fit) when the take-up shaft rotates in the pull- 
out direction relative to the rotating body. By plastically 
deforming the curved portion in advance in this way, the 
curved portion can easily be deformed in the direction 
along this deformation, i.e., in the rotating direction of 
the other of the take-up shaft and the rotating body. 
Stress does not concentrate at one portion of the energy 
absorbing member, and the energy absorbing member 
does not break. In this way, energy can be reliably ab- 
sorbed during a predetermined period of time which is 
set in advance. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] 

Fig. 1 is an exploded, perspective view showing a 
structure of main portions of a webbing retractor re- 
lating to an embodiment of the present invention. 
Fig. 2 is a front sectional view showing the structu re 
of the webbing retractor relating to the embodiment 
of the present invention. 

Fig. 3A is a view, as seen from the direction of arrow 
A of Fig. 1 , of a rotating body (lock base). 
Fig. 3B is a view, as seen from the direction of arrow 
B of Fig. 1 , of a take-up shaft (spool). 

[0014] Note that, in order to make the positional rela- 
tionship between the take-up shaft (spool) and the ro- 
tating body (lock base) easily understood, the rotating 
body (lock base) is illustrated by a two-dot chain line in 
Fig. 3B. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
Structure of the Embodiment 

[0015] In Fig. 1 , the structure of the main portions of 
a webbing retractor 1 0 relating to an embodiment of the 
present invention is illustrated in an exploded perspec- 
tive view. In Fig. 2, the structure of the webbing retractor 
10 is illustrated in a front sectional view. 
[0016] As shown in Figs. 1 and 2, the webbing retrac- 
tor 1 0 has a frame 1 2 . The frame 1 2 is formed by a pair 
of leg plates 14, 16 and a supporting plate 18. The leg 
plates 14, 16 are plate-shaped and oppose one another 
along the directions of thickness thereof. The supporting 
plate 1 8 connects ones of transverse direction end por- 
tions of the leg plates 14, 16, and is fixed to a side of a 
seat of a vehicle by a fastening device such as a bolt or 
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the like. The frame 12 is therefore formed on the whole 
in a substantial U-shape as seen in plan view. 
[0017] A spool 20, which serves as a take-up shaft 
and whose axial direction is the transverse direction of 
the supporting plate 18 (the direction in which the leg 
plate 14 and the leg plate 16 oppose one another), is 
provided between the leg plate 14 and the leg plate 16 
of the frame 1 2. The proximal end portion of an elongat- 
ed, belt-shaped webbing belt 22 is anchored onto a por- 
tion of the outer periphery of the spool 20. Due to the 
spool 20 rotating in a take-up direction (the direction of 
arrow C1 in Figs. 3A and 3B), the webbing belt 22 is 
taken-up in layers onto the outer peripheral portion of 
the spool 20. Due to the webbing belt 22 being pulled 
toward the distal end side thereof, which is the side not 
anchored to the spool 20, the spool 20 rotates in a pull- 
out direction, which is opposite to the take-up direction 
(i.e., the spool 20 rotates in the direction of arrow C2 in 
Figs. 3A and 3B), such that the webbing belt 22 taken- 
up on the spool 20 is pulled-out. 

[0018] Note that, after the intermediate portion in the 
longitudinal direction of the webbing belt 22 passes 
through a slip joint of a shoulder anchor, which is pro- 
vided in a vicinity of a center pillar of the vehicle, and 
then passes through a tongue plate, the distal end por- 
tion of the webbing belt 22 is fixed to a support body 
provided at the vehicle body. (Aforementioned members 
which are not denoted by reference numerals are not 
illustrated in the figures.) 

[001 9] The spool 20 is formed overall in a tube shape, 
and a torsion bar 24 is accommodated in the interior of 
the spool 20 so as to be coaxial with the spool 20. The 
torsion bar 24 has a columnar bar main body 26. A sub- 
stantially hexagonal-solid-shaped fixing portion 28 is 
formed at one end portion in the longitudinal direction 
(the leg plate 14 side end portion) of the bar main body 
26. The fixing portion 28 is fixed to a sleeve 30 which is 
connected and fixed to the spool 20 at one axial direction 
side (the leg plate 14 side) of the spool 20. The fixing 
portion 28 is connected integrally to the spool 20 indi- 
rectly by the sleeve 30. 

[0020] At the other end portion in the longitudinal di- 
rection (the leg plate 1 6 side end portion) of the bar main 
body 26, a substantially hexagonal-solid-shaped fixing 
portion 32 is formed. The fixing portion 32 is connected 
and fixed to a lock base 40 which serves as a rotating 
body and which is disposed at the axial direction other 
end side (the leg plate 1 6 side) of the spool 20. The lock 
base 40 has a substantially cylindrical small diameter 
portion 42. The small diameter portion 42 is fit into the 
spool 20 from the axial direction other end side of the 
spool 20, so as to be coaxial with the spool 20 and so 
as to basically rotate relative with respect to the spool 
20. However, because the fixing portion 32 is integrally 
connected and fixed to the small diameter portion 42, 
usually, the small diameter portion 42 does not rotate 
relative to the spool 20. 

[0021] A large diameter portion 44, whose diameter 
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is greater than that of the small diameter portion 42, is 
formed integrally and coaxially with the other axial di- 
rection end side (the leg plate 16 side) of the small di- 
ameter portion 42. The large diameter portion 44 pass- 
5 es, substantially coaxially, through a ratchet hole 48 
which is formed in the leg plate 16, and which is sub- 
stantially circular, and at whose inner peripheral portion 
a ratchet 46 is formed. 

[0022] A lock member 50 serving as a lock device is 
10 provided at the large diameter portion 44. When a V gear 
(not shown), which is provided coaxially with the large 
diameter portion 44 and so as to be able to rotate relative 
to the large diameter portion 44, rotates relative to the 
large diameter portion 44, the lock member 50 meshes 
75 with the ratchet 46 of the ratchet hole 48 such that rota- 
tion of the large diameter portion 44, i.e., the lock base 
40, is limited. 

[0023] As shown in Fig. 3A, a fixing hole 52 having a 
bottom is formed in the large diameter portion 44 of the 

20 lock base 40. The fixing hole 52 is eccentric with respect 
to the axial center of the lock base 40, and opens at an 
end surface 44A at the side facing the spool 20. 
[0024] As shown in Fig. 3B, a guide groove 54 is 
formed in the end surface of the spool 20 at the end sur- 

25 face of the side facing the lock base 40. The guide 
groove 54 is ring-shaped and is coaxial with the spool 
20. The radius of the guide groove is the same as the 
amount by which the fixing hole 52 is eccentric with re- 
spect to the axial center of the large diameter portion 

30 44. Accordingly, as shown in Fig. 3B, the fixing hole 52 
overlaps on the guide groove 54 along the axial direction 
of the spool 20 and the lock base 40, and even if the 
spool 20 rotates relative to the lock base 40, the fixing 
hole 52 always overlaps the guide groove 54. 

35 [0025] As shown in Figs. 1 and 3B, a fit-in hole 56 is 
formed in the spool 20. The fit-in hole 56 is a hole which 
has a bottom and which opens at the bottom portion of 
the guide groove 54. The direction of opening thereof is 
substantially parallel to the axial direction of the spool 

40 20. Here, as described above, the spool 20 and the lock 
base 40 are connected integrally by the torsion bar 24. 
In this state in which the spool 20 and the lock base 40 
are connected by the torsion bar 24, as shown in Fig. 
3B, the fit-in hole 56 is displaced by a predetermined 

45 angle, toward the pull-out direction, around the axial 
center of the spool 20 and the lock base 40. Note that it 
is not absolutely necessary for the opening direction of 
the fit-in hole 56 to be parallel to the axial direction of 
the spool 20, and the opening direction may be inclined 

50 with respect to the axial direction of the spool 20. 

[0026] As shown in Figs. 1 and 2, a wire 60 serving 
as an energy absorbing member is disposed at a portion 
of the inner side of the guide groove 54. The wire 60 has 
a curved portion 62. The curved portion 62 is curved in 

55 an arc so as to correspond to the curvature of the guide 
groove 54. The entire length of the curved portion 62 
corresponds to the length in the pull-out direction from 
the fixing hole 52 to the fit-in hole 56. The wire 60 is 
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disposed in the guide groove 54 between the fixing hole 
52 and the fit-in hole 56. 

[0027] A fixing portion 64 is formed from one end por- 
tion in the longitudinal direction (the fixing hole 52 side 
end portion) of the curved portion 62. The fixing portion 
64 is formed to be bent parallel along the axial direction 
of the lock base 40 from one end portion in the longitu- 
dinal direction of the curved portion 62. Further, in a 
state in which the distal end side of the fixing portion 64 
is inserted into the fixing hole 52, the distal end side of 
the fixing portion 64 is fixed integrally to the large diam- 
eter portion 44 of the lock base 40. 
[0028] A fit-in portion 66 is formed at the other end 
portion in the longitudinal direction (the fit-in hole 56 side 
end portion) of the curved portion 62. The fit-in portion 
66 is formed to be bent parallel along the axial direction 
of the spool 20 from the other end portion in the longi- 
tudinal direction of the curved portion 62, The distal end 
side of the fit-in portion 66 is accommodated in the fit- 
in hole 56 so as to be freely slidable along the direction 
of opening of the fit-in hole 56. 

Operation and Effects of the Present Embodiment 

[0029] Hereinafter, the operation and effects of the 
present embodiment will be described. 
[0030] In a seat belt device which is structured so as 
to include the present webbing retractor 10, when the 
tongue plate, through which the intermediate portion in 
the longitudinal direction of the webbing belt 22 passes, 
is grasped and the webbing belt 22 is pu lled-out together 
with the tongue plate, due to the tensile force applied to 
the webbing belt 22, the webbing belt 22 which is taken- 
up on the spool 20 is pulled-out while the spool 20 ro- 
tates in the pull-out direction. Next, by engaging and 
locking the tongue plate with a buckle device provided 
at the vehicle body at the side of the seat which is op- 
posite the side which the present webbing retractor is 
provided, the webbing is set in a state of being applied 
to the vehicle occupant, and the body of the vehicle oc- 
cupant who is seated in the seat is restrained by the 
webbing belt 22. 

[0031] In this state, when the vehicle enters a state of 
rapid deceleration and this state is detected by a sens- 
ing device such as an acceleration sensor, the afore- 
mentioned V gear is locked. In this-state-of a* rapid-de- 
celeration of the vehicle, the body of the vehicle occu- 
pant attempts to move toward the front of the vehicle 
due to inertia, and the webbing belt 22, which is restrain- 
ing the body of the vehicle occupant, is pulled by the 
body of the vehicle occupant which is attempting to 
move toward the front of the vehicle. Thus, the spool 20 
attempts to rotate in the pull-out direction. 
[0032] Here : because the spool 20 and the lock base 
40 are connected integrally via the torsion bar 24, the 
lock base 40 also attempts to rotate together with the 
spool 20. In this way, relative rotation arises between 
the V gear and the lock base 40. The lock member 50 



meshes with the ratchet 46 of the ratchet hole 48 formed 
in the leg plate 16, and the lock member 50 impedes 
rotation of the lock base 40. Due to the rotation of the 
lock base 40 being impeded, and thus the rotation of the 

s spool 20 which is integral with the lock base 40, in this 
state, basically, the webbing belt 22 is not pulled-out 
from the spool 20, and the restraining of the body of the 
vehicle occupant by. the webbing belt 22 is maintained, 
and movement of the vehicle occupant toward the front 

to of the vehicle is limited. 

[0033] Next, in the state in which rotation of the lock 
base 40 is impeded by the lock member 50, when the 
tensile force, which is being applied to the webbing belt 
22 from the body of the vehicle occupant which is at- 

15 tempting to move toward the front of the vehicle, ex- 
ceeds a predetermined magnitude, the spool 20 rotates 
in the pull-out direction relative to the lock base 40 
whose rotation is restricted by the lock member-50, and 
the torsion bar 24 attempts to rotate in the pull-out di- 

20 rection. However, because the other end side in the lon- 
gitudinal direction of the torsion bar 24 is fixed to the 
small diameter portion 42 of the lock base 40, the torsion 
bar 24 cannot rotate in the pull-out direction at this other 
end side in the longitudinal direction. As a result, the 

25 side of the torsion bar 24 furthertoward the one endthan 
the intermediate portion in the longitudinal direction 
thereof, attempts to rotate with respect to the other end 
side, and the torsion bar 24 twistingly deforms. In this 
way, while the twisting load due to twisting deformation 

30 of the torsion bar 24 is applied to the vehicle occupant 
via the webbing belt as force limiter load, the spool 20 
rotates in the pull-out direction with respect to the lock 
base 40. The webbing belt 22 is pulled-out, and energy 
is absorbed. 

35 [0034] On the other hand, as described above, when 
the spool 20 rotates in the pull-out direction relative to 
the lock base 40, the fit-in hole 56 rotates and is dis- 
placed in the pull-out direction with respect to the fixing 
hole 52 shown in Fig. 3B. In this way, the distance from 

40 the fixing hole 52 to the fit-in hole 56 increases. As de- 
scribed above, the fixing portion 64 of the wire 60 is in- 
serted and fixed in the fixing hole 52, and the fit-in por- 
tion 66 of the wire 60 is fit into thefit-in hole 56. However, 
the fixing portion 64 and the fit-in portion 66 are integral 

45 via the curved portion 62, and the length of the curved 
portion 62 is constant. Therefore, basically the fit-in por- 
tion 66 cannot follow the rotational displacement of the 
fit-in hole 56 with respect to the fixing hole 52. Accord- 
ingly, when the fit-in hole 56 rotates in the pull-out direc- 

50 tion relative to the fixing hole 52, the fit-in portion 66 of 
the wire 60, which is fit into the fit-in hole 56, is deformed 
along the guide groove 54 and pulled-out while being 
strongly rubbed by an opening edge 56A of the fit-in hole 
56, the end surface 44A of the large diameter portion 

55 44, and a transverse direction outer side wall portion 
54A of the guide groove 54. (Namely, the forcibly pulling- 
out device in the claims is formed by the opening edge 
56A, the end surface 44A and the wall portion 54A in 
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the present embodiment.) 
[0035] The deformation load, which is applied in order 
for the fit-in portion 66 to be strongly rubbed and de- 
formed while being pulled-out from the fit-in hole 56, is 
added to the aforementioned twisting load, and the re- 
sultant total load becomes the force limiter load. While 
the force limiter load is being applied to the vehicle oc- 
cupant via the webbing belt 22, the spool 20 is rotated 
in the pull-out direction relative to the lock base 40, and 
the webbing belt 22 is pulled-out. For this reason as well, 
the energy absorption effect can be increased. 
[0036] Further, for example, if the fit-in portion 66 is 
completely pulled-out from the fit-in hole 56 before the 
twisting deformation of the torsion bar 24 is completed, 
thereafter, the aforementioned deformation load disap- 
pears. Thus, the force limiter load applied to the webbing 
belt 22 is only the twisting load of the torsion bar 24. In 
this way, in the present webbing retractor 1 0, by adjust- 
ing the length of the fit-in portion 66 in advance, changes 
in the overall force limiter bad can be adjusted. 
[0037] If the deformation load at the time of strongly 
rubbing and deforming the wire 60 is merely added to 
the twisting load of the torsion bar 24, the same effects 
as those of the present embodiment can be obtained 
even if, in a normal state, the fixing hole 52 and the fit- 
in hole 56 communicate coaxially : and one end of a wire, 
which is formed overall in a straight rod shape, is insert- 
ed and fixed in the fixing hole 52, and the other end 
thereof is fit into the fit-in hole 56. 
[0038] However, in the case of such a structure, 
shearing stress concentrates at the wire 60 due to the 
spool 20 rotating in the pull-out direction relative to the 
lock base 40. Further, when the concentration of this 
shearing stress becomes excessively large, the wire 
breaks at the portion at which the stress concentrates. 
If the wire breaks, thereafter, no deformation due to 
strong rubbing arises, and thus, the force limiter load 
suddenly decreases. 

[0039] Thus, in the present webbing retractor 1 0, the 
curved portion 62 is provided between the fixing portion 
64 and the fit-in portion 66. The fit-in portion 66, which 
is strongly rubbed and deformed while being pulled-out 
from the fit-in hole 56 at the time when the spool 20 ro- 
tates in the pull-out direction relative to the lock base 
40, deforms along an imaginary line extending from the 
curved portion 62. (Namely, the fit-in portion 66 deforms 
along the guide groove 54.) Even if the curved portion 
62 is made to be one portion of the fit-in portion 66, the 
curved portion 62 can be considered to be the final por- 
tion of the deformation of the fit-in portion 66 which is 
strongly rubbed and deformed by being pulled-out from 
the fit-in hole 56, and the entire wire 60 can be consid- 
ered to be in the midst of deforming due to being strongly 
rubbed. In this way, by forming the wire 60 in advance 
in a configuration in the midst of being deformed due to 
strong rubbing, breakage of the wire 60 due to shearing 
stress concentrating at a portion of the wire 60 can be 
prevented. Accordingly, the deformation load which is 
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applied to the wire 60 can be reliably applied as the force 
limiter load until the position of relative rotation of the 
spool 20 with respect to the lock base 40, which position 
is set in advance. 
5 [0040] In the present embodiment, the fixing portion 
64 of the wire 60 is set at the side of the large diameter 
portion 44 of the lock base 40, and the fit-in portion 66 
is set at the spool 20 side. However, conversely, the fix- 
ing portion 64 can be set at the spool 20 side and the 
10 fixing hole 52 formed in the spool 20, and the fft-in por- 
tion 66 can be set at the side of the large diameter por- 
tion 44 of the lock base 40 and the fit-in hole 56 formed 
in the large diameter portion 44. 

[0041] Further, in the present embodiment, the guide 
groove 54 is formed in the spool 20. However, the guide 
groove 54 may be formed in the large diameter portion 
44 of the lock base 40. Moreover, the guide groove 54 
may be structured so as to be appropriately divided be- 
tween the lock base 40 and the spool 20. (Namely, the 
guide groove 54 may be formed by matching substan- 
tially annular or arcuate grooves formed in the lock base 
40 and the spool 20, respectively.) 
[0042] As described above, in the present invention, 
energy absorption due to deformation of the energy ab- 
sorbing member can be added to the absorbing of en- 
ergy due to twisting deformation of the torsion bar. Thus, 
the overall absorbed energy amount can be increased. 
Further, the energy absorbing member can be prevent- 
ing from breaking while in the midst of absorbing energy. 
Thus, energy can be absorbed reliably. 
[0043] The features disclosed in the foregoing de- 
scription, in the claims and/or in the accompanying 
drawings may, both separately and in any combination 
thereof, be material for realising the invention in diverse 
forms thereof. 



Claims 

1. A webbing retractor which is a retractor of a web- 
bing belt which is elongated and belt-shaped and 
restrains a body of a vehicle occupant in a state in 
which the webbing belt is applied to the vehicle oc- 
cupant, said webbing retractor comprising: 

(a) atake-up shaftto whicrra proximal end por- 
tion of the webbing belt is anchored, and due 
to the take-up shaft rotating in one direction 
around an axis of the take-up shaft, the take- 
up shaft takes-up the webbing belt from a prox- 
imal end side, and due to tensile force, toward 
a distal end side which is a side opposite to the 
proximal end portion, being applied to the web- 
bing belt, rotational force in a pull-out direction, 
which is a direction opposite to a take-up direc- 
tion, is applied to the take-up shaft; 

(b) a rotating body which is provided at a side 
of an axial direction the take-up shaft so as to 
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3. 



4. 



be coaxial with and freely rotatable with respect 
to the take-up shaft; 

(c) a lock device which restricts rotation of the 
rotating body at a time a vehicle rapidly decel- 
erates; 

(d) an energy absorbing member having a fix- 
ing portion which is provided eccentric to the 
take-up shaft and which is fixed to one of the 
take-up shaft and the rotating body, and the en- 
ergy absorbing member has a curved portion 
which is bent from the fixed portion and which 
curves around an axial center of the take-up 
shaft in a direction of rotation of another of the 
take-up shaft and the rotating body with respect 
to the one of the take-up shaft and the rotating 
body at a time when the take-up shaft rotates 
in the pull-out direction relative to the rotating 
body, and the energy absorbing member has a 
fit-in portion which is bent from an end portion 
of the curved portion at a side opposite the fix- 
ing portion and which is inserted into the other 
of the take-up shaft and the rotating body; and 

(e) a forcibly puliing-out device which, as the 
take-up shaft rotates in the pull-out direction 
relative to the rotating body, rotates and pulls 
the fit-in portion out of the other of the take-up 
shaft and the rotating body, and forcibly curves 
the fit-in portion along an extension of a direc- 
tion of curving of the curved portion. 

A webbing retractor according to claim 1 , wherein 
the one of the take-up shaft and the rotating body 
has a groove which includes a wall portion at an end 
surface at a side at which the take-up shaft and the 
rotating body face one another, and a fit-in hole. 

A webbing retractor according to claim 2, wherein 
the groove is formed coaxially with an axial center 
of the take-up shaft or rotating body at which the 
groove is formed. 

A webbing retractor according to claim 3, wherein 
the groove is substantially annular. 
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center of the take-up shaft and the rotating body and 
which opens at an end surface at a side at which 
the take-up shaft and the rotating body face one an- 
other. 

8. A webbing retractor according to claim 7, wherein 
when the take-up shaft and the rotating body are 
connected, the groove and the fixing hole overlap, 
and are displaced, from the fit-in hole, by a prede- 
termined angle in the pull-out direction of the web- 
bing belt. 

9. A webbing retractor according to claim 8, wherein 
even in a case in which the take-up shaft and a ro- 
tating body are connected and rotate relatively, the 
groove and the fixing hole always overlap. 



10. A webbing retractor according to claim 9, wherein 
the energy absorbing member is disposed within 
20 the groove. 



11. A webbing retractor according to claim 10, wherein 
the fixing portion is inserted and fixed in the fixing 
hole, and the fit-in portion is accommodated in the 
fit-in hole so as to be freely slidable. 

12. A webbing retractor according to claim 11 , wherein 
the curved portion corresponds to a curvature of the 
groove. 



25 



30 



13. A webbing retractor according to claim 12, wherein 
an entire length of the curved portion corresponds 
to a length from the fixing hole to the fit-in hole in 
the pull-out direction of the webbing. 



35 



14. A webbing retractor according to claim 13, wherein 
the forcibly pulling-out device is an opening edge of 
the fit-in hole, a wall portion of the groove, and an 
end surface of one of the take-up shaft and the ro- 
40 tating body which faces the groove. 



5. A webbing retractor according to claim 4, wherein 
a radius of the groove is the same as an amount by 
which the fixing hole is eccentric from an axial cent- 
er of the take-up shaft and the rotating body. 
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7. 



A webbing retractor according to claim 3, wherein 
the fit-in hole opens at a bottom portion of the 
groove, and an opening direction of the fit-in hole is 
an axial direction of the take-up shaft or rotating 
body at which the groove is formed. 

A webbing retractor according to claim 6, wherein 
the one of the take-up shaft and the rotating body 
has a fixing hole which is eccentric from an axial 



50 



55 



7 



BNSDCCID: <EP 1 1 80*57 A2J_> 



EP1 180 457 A2 




JNSDOCID: <EP. 



,1 1B0457A2_I_> 



8 



BEST AVAILABLE COPY 



EP1 180 457 A2 



FIG. 2 




BNSDOCID: <EP *. 1 60457 A2_l_> 



9 



BEST AVAILABLE COPY 



EP 1 180 457 A2 




BNSDOCia <EP. 



.1180457A2J_> 



10 



BEST AVAILABLE COPY 



(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(ID EP 1 180 457 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

27.02.2002 Bulletin 2002/09 

(43) Date of publication A2: 

20.02.2002 Bulletin 2002/08 

(21) Application number: 01119540.1 

(22) Date of filing: 14.08.2001 



(51) intci7: B60R 22/34, B60R 22/46, 
B60R 22/28 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PTSETR .. 
Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 15.08.2000 JP 2000246294 

(71) Applicant: Kabushiki Kaisha 
Tokai-Rika-Denki-Seisakusho 
Niwa-gun, Aichi-ken (JP) 



(72) Inventors: 

• Nagata, Tomonori, 

K.K. Tokai-Rika-Denki-Seisakusho 
Niwa-gun, Aichi-ken (JP) 

• Mori, Shinji, 

c/o K.K. Tokai-Rika-Denki-Seisakusho 
Niwa-gun, Aichi-ken (JP) 

(74) Representative: Goddar, Heinz J., Dr. 

FORRESTER & BOEHMERT Pettenkoferstrasse 
20-22 

80336 Miinchen (DE) 



(54) Webbing retractor 

(57) A webbing retractor having a force limiter 
mechanism whose energy absorption amount is large 
and which can reliably absorb energy. To this end, a wire 
is provided as an energy absorbing member (60) having 
a fixing portion (64), a curved portion (62) and a fit-in 
portion (66). When a spool (20) rotates in a pull-out di- 
rection relative to a lock base, the fit-in portion (66) is 
forcibly pulled-out from a fit-in hole (56) and deformed 



while being strongly rubbed. Here, the fit-in portion (66) 
deforms along an imaginary extended line of the curved 
portion (62). Thus, breaking of the wire due to concen- 
tration of shearing stress at one portion of the wire can 
be prevented. Deformation load which is applied to the 
wire can be reliably applied as force limiter load until a 
position of relative rotation of the spool (20) with respect 
to the lock base which position is set in advance. 




BNSDOCID: <EP 1 180457A3_I_> 



EP 1 180 457 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 11 9540 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of docunsnt wtth IrKficalion. where appropriate. 
ol relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (bitCt.7) 



US 5 788 177 A (KILLER III H JOHN ET AL) 
4 August 1998 (1998-08-04) 

* column 2, line 20 - column 3, line 13 * 

* column 4, line 37 - column 5, line 57; 
figure 1 * 

DE 298 16 280 U (TRW REPA GMBH) 
21 January 1999 (1999-01-21) 

* page 3, line 25 - page 5, column 36; 
figures 1,4 * 

EP 0 703 124 A (TAKATA CORP) 
27 March 1996 (1996-03-27) 

* column 12, line 57 - column 13, line 15; 
figure 15 * 



B60R22/34 
B60R22/46 
B60R22/28 



TECHNICAL FIELDS 
SEARCHED flntCl.7) 



B60R 



The present search report has been drawn up for all claims 



BERLIN 



Date ctf completion of the Match 

11 December 2001 



Examnar 

Ekblom, H 



CATEGORY OF CITED DOCUMENTS 



X : particularly relevant tr taken alone 
Y : pailicuterty relevant It combined with 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermedfeLa document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on. or 

after the fiBng date 
D : document cftsd In the appfccation 
L : document cited (or other reasons 

& : member otthe same pan Ant family, correspondhg 



2 



BNSDOCID: <EP 1 1 80457A3_L> 



EP 1 180 457 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 11 9540 



This annex lists the patsnt family members relating to the patent documents cited in the above-mentioned European search report 
Tre members are as contained m the European Patent Office EDP file on , _ .._ 

The European Patent Office is in no way Gable for these particulars which are marefy oh/en for the purpose of information. 

11-12-2001 



Patent document 
dteo in search report 



Publication 



Patent family 
member(s) 



Publication 
date 



US 5788177 A 



04-08-1998 EP 
W0 

US 



0897354 Al 
9836952 Al 
5924641 A 



DE 29816280 U 



EP 0703124 



21-01-1999 



DE 29816280 Ul 

EP 0985847 A2 

JP 2000085527 A 

US 6216972 Bl 



27-03-1996 



JP 
DE 
DE 
EP 

US 



8127313 A 
69509180 Dl 
69509180 12 
0703124 Al 
5772144 A 



§ For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



24-02-1999 
27-08-1998 
20-07-1999 



21-01-1999 
15-03-2000 
28-03-2000 
17-04-2001 



21-05-1996 
27-05-1999 
18-11-1999 
27-03-1996 
30-06-1998 



3 



BNSDOCIO <EP 11 80457 A3_l_> 



